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INTERNATIONAL SEARCH REPORT 



intj nal Application No 

PCT/US 01/20033 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 G02B3/00 



AcconJng to International Patent Classification (IPC) or to both national clasaltlcBtlon and IPC 



B. FIELDS SEARCHED 



minimum documentation searched (classification ayatam foflowed by classification symbols) 

IPC 7 602B 



Documentation searched other than minimum documentation to the extent thai such documents are Included in the fields searched 



Electronic CfelS base consulted during the International search (name Of data Wee and, Where practfeai, search (orms Used) 

PAJ, EPO-Internai 



C. DOCUMENTS CONSIDERED TQ BE HEsLEVAlfT 



Cotcstory * Cilailon of document, with Indication, where appropriate, of the relevant passages 



Relevant lo dalm No. 



PATENT ABSTRACTS OF JAPAN 
vol. 017, no: 275 (M-1418), 
27 May 1993 (1993-05-27) 
-& JP 05 008441 A (KYOCERA CORP), 
19 January 1993 (1993-01-19) 
abstract 
paragraphs 

'0001! , '0002! , '0008! , '0009! , '0015! ; 
figures 5-8 

US 5 444 572 A (SH0U6H DEAN M ET AL) 
22 August 1995 (1995-08-22) 
column 5, line l -column 6, line 2 
column 3, line 40 - line 45: figures 
1,8-11 



1,2,4-6, 
9,13-17, 
19-22, 
24-27 



1,2,5 



J^j Further document are jjsfcd In the continuation oT box C- 



0 



Patent family members ore listed In £ 



* Special categories of cited document : 

'A* document denning the peroral state of the art which fc not 
considered to bo Of particular relevance 

■E' eajferdocurrtont but published on or alter the International 
flltag date 

■L 1 docurnail whteh may throw doubte on priority clalmfs) or 
which Is cited to establish tha publlcallon dale Of another 
citation or other special reason (as speeOTcd) 

'CT document referring to an oral disclosure, use, axhibUton or 
other means 

■P* document published prior to Vie Inremartonal rip™ dato but 
later than the priority dale claimed 



V later document pubDcned attar the tnternauonai liflng dale 
or priority date and not In conflict with the application hut 
cited to understand the principle or theory 'underlying me 
Invention 

'X" document of particular relevance; the claimed Invention 
cannot bo considered novel or cannot be considered to 
lnvorvo an mvonUva stop whan the document b taken atone 

*Y* document Of particular relevance; the claknad Invention 
cannot be considered to Involve an Inventive slap when the 
document 1$ combined wtth one or more other audi docu- 
ments, such combination being obvious to a person aldled 
tithe art. 

ctocumcnl member of the cama patent famDy 



Date of the actual complellon of the International search 



8 October 2002 



Name and mailing address of me ISA 

European Patent Office, P.B, 6018 Patenttaan 2 
NL-22B0 rWRrjewlJk 
ToL (+31-70) 340-2040, Tx 31 651 epo nl, 
Fa* (+31-70) 340-301G 



Foim PCT/ISA/210 (wtond uhMt) (July wa«) 



DfttO of mailing Of the Irrfernallonal so arch report 

17/10/2002 



Authorized offtcar 



Scheu, M 
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PATENT COOPERATION TFt^TY 



From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: 



Morse, Susan S. 

DIGITAL OPTICS CORPORATION 
981 5 David Taylor Drive 
Charlotte, NC 28262 
ETATS-UNIS D'AMERIQUE 



1 JWIN 

RECEIVED 



JUN 2 1 2003 



PCT 



NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 71.1) 



Applicant's or agent's file reference 
DOC.071PCT 



Date of mailing 
(day/month/year) 



17.06-2003 



IMPORTANT NOTIFICATION 



International application NO. 
PCT/US01/2OO33 



international filing date (day/month/year) 
22/06/2001 



Priority date (day/moinn/year) 
09/02/2001 



Applicant 

DIGITAL OPTICS CORPORATION et al. 



1 The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, N any. established on the international appl.cat.on. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 

3 Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain ^ (filing 
translations and paying national fees) within 30 months from the pnonty date (or later in some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicants Guide. 

For the purpose of deciding whether the claimed invention is patentable or not, the elected Offices may apply 
criteria additional to or different from the criteria on which the international preliminary examination report is 
based (se Articles 27(5), 33(5)). Additional criteria may include e.g. exemptions from patentability and the 
requirements of enabling disclosure and of clarity and support of claims. 



jName and mailing address of the IPEA/ 
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PATENT COOPERATION TREATY 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicants or agenf s file reference 
DOC.071PCT 



International application No. 
PCT/US01/20033 



See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 



International filing date (day/month/year) 
22/06/2001 



Priority date (day/month/yoar) 
09/02/2001 



International Patent Classification (IPC) or national classification and IPC 
G02B3/00 



Applicant 

DIGITAL OPTICS CORPORATION et a). 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 6 sheets, including this cover sheet. 

H This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.1 6 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 5 sheets. 



3. This report contains indications relating to the following Items: 
I S Basis of the report 



ll 


□ 


111 




IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



citations and explanations suporting such statement 



Date of submission of the demand 
04/09/2002 



Name and mailing address of the International 
preliminary examining authority: 

P\ trnnftwn Patent Office - P.B. 581 a Patentlaan 2 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/US01/20033 

I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)y. 
Description, pages: 

1-9 as originally filed 

Claims, No*: 

n _27 as received on 18/12/2002 with letter of 17/12/2002 

Drawings, sheets: 

1/4-4/4 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)): 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure In 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of; 

□ the description, pages: 

□ the claims, Nos.: 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No; PCT/US01/20033 



□ 



the drawings, 



sheets: 



5. This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rale 70.2(c)); 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

see separate sheet 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel* to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
H claims Nos. 1-11. 



□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an internationai preliminary examination (specify): 

IS the description, claims or drawings (indicate particular elements fce/ow) or said claims Nos, 1-1 1 are so 
unclear that no meaningful opinion could be formed (specify): 
see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

V. Reasoned statem nt under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanati ns supporting such statement 
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Novelty (N) 



Yes; Claims 12-27 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/US0 1/20033 



No: Claims 

Inventive step (IS) Yes: Claims 

No: Claims 12-27 

Industrial applicability (lA) Yes: Claims 12^27 

No: Claims 



2. Citations and explanations 
see separate sheet 
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INTERNATIONAL PRELIMINARY International application No. PCT/US01/20033 

EXAMINATION REPORT - SEPARATE SHEET 



Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and 
industrial appliction 

1. The amendments filed with telefax of 18-12-2002 introduce subject-matter which 
extends beyond the content of the application as filed, contrary to Article 34 (2) (b) 
PCT, The amendments concerned are claims 2 and 3 (claim dependency on claim 7 
not orignially disclosed) and claims 4-6 (originally dependent only on originally filed 
claim 1; now dependent on new claim 1 , which is the combination of orignially filed 
claims 1 and 3). 

Independent claims 1 ,7 and 10 lack do not meet the requirements of Article 6 PCT 
regarding conciseness for the following reasons: 

The feature "when said refractive surface deviates from a desired optical 

performance substantially a same desired optical performance" is unclear as each 

skilled person can define a different desired optical performance. The repeated 
appearance of this unclear feature In the claims creates a confusion about the scope of 
the claim. Furthermore it is not clear if the "desired optical performance" relates to the 
refractive surface alone or to the combination o refractive surface and corresponding 
compensation surface. Also the feature "desired" focal length is unclear for the same 
reasons as mentioned before. 

Due to the lack of clarity of claims 1 , 7 and 1 0 it has been assumed that these . 
independent features are related to similar subject matter and , therefore lack 
conciseness as the application contains an unnecessary number of independent 
claims. 

It has to be noted that this lack of clarity restrained the PCT Examining Authority to 
examine the compliance of claims 1 , 7 and 10 with the requirments of unity of invention 
(Rule 13(1),(2) PCT). 
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INTERNATIONAL PRELIMINARY International application No. PCT/US0 1/20033 
EXAMINATION REPORT - SEPARATE SHEET 



Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Claim 1 is not inventive, contrary to the requirement of Art 33 (3) PCTfor the following 
reasons: 

The feature separating the plurality of pairs into a "desired number 1 ' of micro optical 
components encompasses also the "desired number"' one or even zero, hence it 
encompasses no separation at all. 

JP05008441 (=D1) , which is considered to represent the most relevant state of the art, 
discloses (cf.figures 5-7, paragraphs [0008-0009]) a method of forming micro-optical 
components having a "desired" optical performance (the focal length) in which 
refractive lenses (2) are created, compensation surfaces (4) are provided, measured 
optical performance is compared with a desired optical performance to create refractive 
lens (2)- compensation surface (4) pairs, wherein each pair has its desired optical 
functioning. 

Hence the subject matter of claim 12 differs from D1 in that the compensation in claim 
12 is acheived by forming a compensation profile on a compensation surface, whereas 
in D1 the thickness of a synthetic resin with a known index of refraction is choosen to 
compensate for variations in the focal length of the lens. It is however generally known 
to the person skilled in the art that these features are equivalent and can be 
interchanged were circumstances make it desirable. Hence claim 12 lacks an inventive 
step. 

Dependent claims 13-27 do not contain any features which, in combination with the fea- 
tures of any claim to which they refer, meet the requirements of the PCT in respect of 
inventive step as they are either disclosed in D1 or are within customary practise to the 
skilled person. 
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1 , An amy of micro-optical components comprising; 

at least two micro-optical components, each mirco-optical component 
comprising 

a refractive surface, and 
5 a corresponding compensation surface for said refractive surface, said 

corresponding compensation surface including a corresponding compensation 
feature when $sid refractive surface deviates from a desired optical 
performance, said micro-optical component providing the desired optical 
performance, 

io at least two refractive surfaces of the array of micro-optical components being 

formed to have substantially a same desired optical performance, the airay of micro- 
optical components including at least one corresponding compensation feature, at least 
two compensation surfaces of the array of micro-optical components being different 
from one another, wherein at least two combinations of refractive surfaces and 

15 corresponding compensation surfaces operate at different focal lengths* 

2. The array of claim 7, wherein all combinations of refractive surfaces and 
corresponding compensation surface operate at a same focal length. 

20 3. The array of claim 7, wherein at least two combinations of refractive surfaces 
and corresponding compensation surfaces operate at different focal lengths. 

4. The array of claim 1, wherein said at least two refractive surfaces and said 
corresponding compensation surfaces are formed on a same substrate. 

25 

5. The array of claim 1, wherein said at least two refractive surfaces and said 
corresponding compensation profiles are formed on different substrates of at least two 
substrates bonded together. 

30 6. The array of claim 1, wherein corresponding compensation features correct for 
aberrations in a corresponding refractive surface. 

SUBSTITUTE SHEET 
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10 



15 



20 



25 



7. An array of micro-optical components comprising; 

at least two micro-optical components, each mirco-optical component 
comprising 

a. refractive surface, and 

a corresponding compensation surface for said refractive surface, said 
corresponding compensation surface including a corresponding compensation 
feature when said refractive surface deviates from a desired optical 
performance, said micro-optical component providing the desired optical 
performance, 

at least two refractive surfaces of the array of micro-optical components being 
formed to have substantially a same desired optical perfonnance, the array of micro- 
optical components including at least one corresponding compensation feature, at least 
two compensation surfaces of the array of micro-optical components being different 
from one another, wherein corresponding compensation features comprise a 
corresponding separation of the corresponding compensation surface from the 
refractive surface in accordance with a desired focal length of the combination of the 
refractive surface and the corresponding compensation surface. 

8. The array of claim 7, wherein corresponding separations are also formed in 
accordance with a measured focal length of a corresponding refractive surface. 

9. The array of claim 1, wherein a desired focal point of the micro-optical 
component is on a back surface of a substrate on which said at least two micro-optical 
components are formed or on a substrate bonded thereto. 

10. An fliniy of micro-optical components comprising; 

at least two micro-optical components, each mirco-optical component 
comprising 

a refractive surface, and 
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a corresponding compensation surface for said reflective surface, said 
corresponding compensation surface including a coiresponding compensation 
feature when said refractive surface deviates from a desired optical 
performance, said micro-optical component providing the desired optical 
5 performance, 

at least two refractive surfaces of the array of micro-optical components being 
formed to have substantially a same desired optical performance, the array of micro- 
optical components including at least one corresponding compensation feature, at least 
two compensation surfaces of the array of micro-optical components being different 
10 from one another, wherein corresponding compensation features include a diffractive 
element 



11. The airay of claim 10, wherein the dif&active element corrects for aberrations 
in a corresponding refractive surface. 

15 

12. A method of foiming micro-optical components having a desired optical 
performance comprising: 

creating a plurality of refractive surfaces on a substrate; 

providing a corresponding plurality of compensation surfaces, one for each 
20 refractive surface; 

measuring an optical performance of at least one refractive surface of said 
refractive surfaces; 

comparing measured Optical performance with a desired optical performance; 
forming a compensation profile on a compensation surface when a 
25 corresponding refractive surface deviates from its desired optical performance; 

creating refractive surface-compensation surface pairs, each pair having its 
desired optical functioning; and 

separating the plurality of pairs into a desired number of micro-optical 
components, each pair including a refractive surface and a compensation surface. 

30 

13. The method of claim 12, wherein said separating creates a plurality of pairs. 

SUBSTITUTE SHEET 
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14 The method of claim 12, wherein said separating creates at least oxxe array of 
pairs. 

5 15. The method of claim 12, wherein said forming of compensation features 
includes forming compensation features on the substrate on which the plurality of 
refractive surfaces have been formed, 

16. The method of claim 12, wherein said forming of compensation features 
id includes fonning the compensation features on a different substrate than the substrate 
on which the plurality of refractive surfaces have been formed, the method further 
comprising bonding the substrate having the compensation features and the substrate 
having the plurality of refractive surfaces. 

is 17. The method of claim 12, wherein said fonning of compensation features 
includes etching the substrate in accordance with a desired focal length of the micro- 
optical component 

18. The method of claim 17, wherein said etching results in different focal lengths 
20 for at least two of the micro-optical components. 

19. The method of claim 12, wherein said fonning of compensation features 
includes etching the substrate in accordance with a measured focal length of the 
corresponding refractive surface. 

25 

20. The method of claim 12, wherein said forming of compensation features 
includes etching using a single mask to simultaneous create a pattern for all of the 
compensation features. 



DOC 

International Serial No.; fCT/USO 1/20033 



;7035254265 # 13/ 21 

US012003 

PAGE 06/07 



SUBSTITUTE SHEET 



PAGE 13/21 * RCVD AT 6117/2004 2:59:16 PM [Eastern Daylight Time] • 8VR:USPTO-EFXRF-3/25 * DNIS:2732361 * CSID:7035254265 * DURATION (mm-ss):0544 



6-17-04; 2:55PM; 



18-12^2002 n 

^, u02 20:35 703-W-0946 



;7035254265 



roc 



# 14/ 21 

US012003 

PAGE 07/07 



International Serial No.; PCT/USO 1/20033 



-5- 



21. The method of claim 12, wherein said fonning of compensation features 
includes etching using a single mask to create a pattern for the compensation features, 
the single mask being moved to create the pattern for the compensation features. 

5 22. The method of claim 12, wherein a desired focal point of the micro-optical 
components is on a back surface of a substrate on which said at least two refractive 
surfaces are formed or on a substrate bonded thereto. 

23. The method of claim 12, wherein said forming of compensation features 
iq includes forming a diffractive element. 



24. The method of claim 12, wherein said forming of compensation features 
includes creating at least twg conesponding compensation features for different 
compensation, surfaces that are different from one another. 

15 

25. The method of claim 12, wherein said creating of the plurality of refractive 
surfaces includes using the same process for all of the refractive surfaces, 

26. The method of claim 12, further wherein said measuring of optical performance 
20 includes measuring optical performance for each refractive. 

27. The method of claim 12, further wherein said measuring of optical performance 
includes measuring optical performance for a subset of said plurality of refractive 
surfaces. 
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TITLE 



IMAGING DEVICE 



ABSTRACT : PURPOSE: To prevent the fogging of the surface of the lens array of an imaging device by 
protecting the surface from ozone generated by discharge {n a copier, to also prevent the 
disturbance of an image by flattening the surfaces of lenses and to correct the irregularity 
of focus positions at every lenses. 

CONSTITUTION: A film of a transparent synthetic resin 4 Is provided to the surface of a 
lens array not only to block a lens 2 from nitric acid mist generated from ozone but also to 
flatten the surface of the lens 2. The thickness of the transparent synthetic resin 4 to b& 
applied Is determined based on whether the |ena 2 la a long or short focus and the 
transparent synthetic recin 4 Is applied so as to become thick on the side of a light source 
surface 6 in the case of the long focus and on the side of an Image loaning surface 8 in 
the case of the short locus. 
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